DNA binding by cyclic adenosine 3',5'-monophosphate dependent protein kinase from calf thymus nuclei.
Cyclic adenosine 3',5'-monophosphate (cAMP) dependent protein kinase and proteins specifically binding cAMP have been extracted from calf thymus nuclei and analyzed for their abilities to bind to DNA. Approximately 70% of the cAMP-binding activity in the nucleus can be ascribed to a nuclear acidic protein with physical and biochemical characteristics of the regulatory (R) subunit of cAMP-dependent protein kinase. Several peaks of protein kinase activity and of cAMP-binding activity are resolved by affinity chromatography of nuclear acidic proteins on calf thymus DNA covalently linked to aminoethyl Sephrarose 4B. When an extensively purified protein kinase is subjected to chromatography on the DNA column in the presence of 10(-7) M cAMP, the R subunit of the kinase is eluted from the column at 0.05 M NaCl while the catalytic (C) subunit of the enzyme is eluted at 0.1-0.2 M NaCl. When chromatographed in the presence of histones, the R subunit is retained on the column and is eluted at 0.6-0.9 M NaCl. In the presence of cAMP, association of the C subunit with DNA is enhanced, as determined by sucrose density gradient centrifugation of DNA-protein kinase complexes. cAMP increases the capacity of the calf thymus cAMP-dependent protein kinase preparation to bind labeled calf thymus DNA, as determined by a technique employing filter retention of DNA-protein complexes. This protein kinase preparation binds calf thymus DNA in preference to salmon DNA, Escherichia coli DNA, or yeast RNA. Binding of protein kinases to DNA may be part of a mechanism for localizing cyclic nucleotide stimulated protein phosphorylation at specific sites in the chromatin.